abStract. A checklist of the Orchidaceae of Maharashtra is presented based on herbarium collections and recent botanical explorations. This list comprises 32 genera with 106 taxa. The best represented genus is Habenaria with 23 species, followed by Dendrobium with eleven, Eulophia and Oberonia with seven and Peristylus with six. In Maharashtra, the total endemic orchid species are 41 spread over in 13 genera. Of these 30 species, six species are endemic to Peninsular India and five species are endemic to India. Generally orchids are found in the nine major habitats in Maharashtra of which the best representation was observed in the semi-evergreen forests (55 species) followed by moist deciduous forests (48 species), high altitude rocky plateaus (26 species) and dry deciduous forests (25 species). Flowering, habit, habitat, endemic status and distribution in Maharashtra are presented in the checklist.
(1907) described 31 genera and 75 species of orchids from Bombay Presidency. Subsequently, McCann (1931a, b, c, 1932) revised the orchid flora of Bombay Presidency and documented 132 species under 37 genera including many endemic orchids. They explored the dense forest of North Kanara district as well as Konkan area of Maharashtra and made collections. However, many of those species collected do not precisely indicate the localities and a majority of these collections are hardly available in Indian herbaria such as BSI, BLAT, CAL, etc. Santapau (1903 -1970 had a special interest on the flora of Western Ghats and his explorations had resulted in publication of several floras significant to this region. He critically re-investigated the Orchidaceae of Bombay State and published series of articles in Journal of Bombay Natural History Society in [1959] [1960] [1961] [1962] [1963] . Later on in 1966, these published articles were reprinted in the form of book "The Orchids of Bombay". The work enumerates a total of 118 taxa under 36 genera. The Botanical Survey of India (BSI) after its reorganization in 1956 established its Western Circle at Pune. Since then several BSI scientists have led plant exploration tours to different places of Maharashtra. Botanists from Agharkar Institute, Pune University, Shivaji University, Kolhapur and Dr. Babasaheb Ambedkar Marathwada the peaks of the Western Ghats are more than 1400 m in height. Kalsubai (1646 m) is the highest peak in Maharashtra. Other important peaks are Salher (1567 m), Mahabaleshwar (1438 m), Saptashringi (1416 m) and Trimbakeshwar (1304 m). The extensive tableland known as the Deccan or Maharashtra plateau is situated in the eastern region of Western Ghats. Over 90% of the area of the state is occupied by this plateau: the east-west stretch is 750 km long and the north-south width is about 700 km, the average height is 450 m. It is made of an impervious base of basaltic rocks overlaid with Deccan lavas. Tapi, Godavari, Bhima and Krishna are the main rivers of the state. This state has a tropical monsoon climate. Over 90% of the rainfall is due to the south-western monsoon (June to September). There is heavy rainfall in the coastal region (about 2000 mm), scanty rains in the rain shadow areas in the centralparts (about 500 mm) and medium rains in the easternparts (about 1000 mm) of the state. As per Champion and Seth (1968) the State has 16 forest types, which belong to six forest type groups i.e., Tropical Semi-Evergreen, Tropical Moist Deciduous, Littoral and Swamp, Tropical Dry Deciduous, Tropical Thorn and Subtropical Broadleaved Hill Forests.
Data Collection.-The present checklist is an outcome of four years field visits from 2012 to 2015, supported with critical herbarium (CAL, BSI, BLAT, SUK, BAMU, Sardar Patel University Herbarium) studies and vast literature consultation (Almeida 1990 , 2009 , Bachulkar 2010 , Bachulkar & Yadav 1993 , Bachulkar et al. 2011 , Barbhuiya & Salunkhe 2016 , Birdwood 1886 , 1887 , Blatter 1908 , 1909 1930, Blatter & McCann 1931a ,b,c, 1932 , CerejoShivkar & Shinde 2015 , Cooke 1907 , Datar & Ghate 2012 , Gaikwad et al. 2012 , Gammie 1904a ,b, 1906 , 1907a ,b, 1908a ,b, 1909a ,b, 1910 , 1911a ,b, 1912 , Jalal et al. 2014 , Kamble & Pradhan 1988 , Kothari & Moorthy 1993 , Kulkarni 1988 , Lakshminarasimhan & Sharma 1991 , Lakshminarasimhan et al. 1996 , Mudaliar 1991 , Nayar & Kochhar 1984 , Punekar 2002a ,b, Sanghamitra et al. 2012 , Santapau & Kapadia 1966 , Sardesai & Yadav 2004 , Sardeshi et al. 2002 , Shah & Badrinath 1985 , Ugemuge 1986 , Yadav & Sardesai 2002 , Yadav & Sardesai 2002 . A total of fifteen field visits of 10-20 days duration were undertaken to collect orchids from selected districts. Priority was given to those districts from where maximum numbers of orchid species have been reported (Fig.  2) . A total of 21 districts were surveyed covering all the seasons in the year. Maximum field tours were undertaken during pre-monsoon (April-May) and monsoon (June-September) periods since this is the time with most orchid species flowering. All the collected specimens were processed with the standard herbarium technique (Jain & Rao 1977) . Specimens collected in vegetative conditions were brought and cultivated in the Conservatory of Botanical Survey of India, Pune for observation of flowering. After the study and identification, the standard online world databases, namely, Govaerts et al. (2016) , Tropicos (2016) , IPNI (2016) were also consulted for recent updates on the nomenclature and their global distributional details. Herbarium specimens collected during field work were deposited in the herbarium of Botanical Survey of India, Western Regional Centre, Pune (BSI).
Results and Discussion
This study has resulted in the documentation of 32 genera and 106 species for Maharashtra State. Of which, 53 species are epiphytic and 53 species are terrestrial, including one mycoheterotrophic (Epipogeum roseum). During the present survey 66 species (62%) were studied alive and were found in the field, 30 species (28%) were studied in herbarium and the remaining 10 (9%) were included from literature with no voucher specimens available in any Indian herbaria. Habenaria with 23 species is the largest genus in the state followed by Dendrobium (11), Eulophia and Oberonia (7) and Peristylus (6). In Maharashtra, the total endemic orchid species are 41 spread over in 13 genera. Of these, 30 species are endemic to Western Ghats (Bulbophyllum fimbriatum, B. sterile, B. stocksii, Conchidium filiforme, C. exile, C. microchilos, Dendrobium aqueum, D. barbatulum, D. lawianum, D. microbulbon, D. nanum, D. nodosum, D. ovatum, Gastrochilus flabelliformis, Habenaria elwesii, H. foliosa, H. heyneana, H. hollandiana, H. multicaudata, H. ovalifolia, H. rariflora, H. suaveolens, Oberonia brunoniana, O. verticillata, Pinalia mysorensis, P. polystachya, Plectoglossa perrottiana, Smithsonia maculata, S. straminea and S. viridiflora) ; six species are endemic to Peninsular India (Aerides maculosa, Eulophia pratensis, Habenaria brachyphylla, H. gibsonii, H. grandifloriformis and H. panigrahiana) ; and five species are endemic to India (Dendrobium herbaceum, Eria reticosa, Eulophia ochreata, Peristylus stocksii and Porpax jerdoniana). The concentrations of endemic orchids are observed mainly in high rainfall areas such as KhandalaLonavala, Mahabaleshwar-Koyna-Chandoli, Amboli and Radhanagari of Western Ghats. However, the Deccan plateau have a significantly lower number of species due to the little rainfall. The majority of the endemic species are confined to selected hill tops or small hill areas of semi-evergreen forests, plateaus and moist deciduous forests, making those areas very important for conservation. 
Habitats.
Broadly orchids occur in the following major habitats in Maharashtra viz., semi-evergreen forests, moist deciduous forests, dry deciduous forest, coastal forests, high altitude rocky plateaus, low altitude rocky plateaus, mountain grassy slopes, semiarid grasslands and roadside avenue plantation (Fig.  3) . Of the different habitats the semi-evergreen and moist deciduous forests harbors maximum number of species followed by plateaus and dry deciduous forests (Table 1) .
Semi-evergreen forests. These forests are mostly occurring in patches along the upper elevations between 500-1000 m. This is an important vegetation type having rainfall about 2000-4000 mm and a dry season of seven months. This forest type includes secondary evergreen dipterocarp forests, lateritic semi-evergreen forests, bamboo brakes, and riparian forests as described by Champion and Seth (1968) High altitude rocky plateaus. These habitats are the characteristic features of Western Ghats of Maharashtra. These laterites are most typically hardened flat topped hills, also known as tablelands. These have an elevation range between 800 and 1400 m, and are found in the districts of Pune, Satara, Kolhapur, Sangli, Ratnagiri and Sindhudurg. Lateritic rock shows brown and black colors because of the high concentration of ferrous and aluminum. The soil formation on the outcrops is extremely slow and the soil depth varies from a few centimeters on flat areas to about a meter in deep cracks and depressions. The soil is sandy to sandy loam in texture, highly acidic and poor in phosphates. Fourteen orchid species were reported in these high altitude rocky plateaus, of these seven species are epiphytic and the rest are ground orchids. In many plateaus where the soil depth is about 1 m, there is support for stunted host trees such as Memecylon umbellatum which forms forest patches. These stunted forest patches support many epiphytic orchids such as Low altitude rocky plateaus. This particular habitat occurs along the Konkan region between 20-200 m in Raigad, Ratnagiri and Sindhudurg districts. The coastal laterites of Konkan region are derived from the materials deposited from erosion of the Western Ghats and in-situ formation from low level basalts, mixed together. It covers the largest land surface in the central and southern Konkan, and these are locally known as sadas (Watve 2013) . It is also a recognised habitat category under the IUCN habitat classification. The rocky plateaus in the Konkan region and the southern parts of the Northern Western Ghats have basalt as their base rock, capped with laterite. The laterites are normally subjected to alternate wet and dry climates, appearing totally barren during the dry season and followed by drastic changes in physiognomy over a period of four months during the rainy season (Prabhu 2013) . The early phase of the monsoon is the period of vegetative growth of many plants including orchids. Ten orchid species including three endemic orchids are reported in this habitat. The gregarious populations of Habenaria grandifloriformis are seen during the month of June. In mid August, Habenaria diphylla and H. marginata are seen. The tubers of these ground orchids remain almost eight months in a dormant stage during the dry season. Tubers are modified organs that have nutrient storage for growth of new plants in the next growing season. Due to the thin layer of soil in plateaus, the tubers size reach only about 0.5-1 cm.
Semi-arid grassland. Two types of grassland habitats are reported in the study area. One is mountain grassy slopes which are found along the mountain slopes. These mountain grassy slopes though dominated by grasses are also rich in orchid diversity. Orchids such as Habenaria commelinifolia, H. diphylla 
Host species diversity of epiphytic orchids.
The present study reports a total 58 host plants of 29 species of epiphytic orchids. Dendrobium barbatulum is one endemic orchid that shows diverse host ranges and can be found growing on more than 29 host trees, followed by Aerides maculosa and D. ovatum which can be found to grow adding on 25 and 22 host trees respectively. They show their tolerance to wideranging microclimatic conditions available over the host trees. Epiphytic orchids, that are found on less than 10 host tree species constituted 58% of the total epiphytic species. Out of 58 host tree species recorded with epiphytic orchids, Mangifera indica supports 20 species of orchids. Other host tree species more important for epiphytic orchids are Careya arborea, Terminalia bellirica, T. chebula, and Syzygium cumini, and they supported about 13 to 15 species respectively. In the plateaus the most suitable host is Memecylon umbellatum. In many areas Catunaregam spinosa was found to be a suitable host for Dendrobium barbatulum. Threats. Habitat degradation is the main threat to the orchids in Maharashtra. Orchids populations are also threatened by habitat loss and unsustainable exploitation. A decline in the number of orchid species is reported from Panchgani, Kas Plateau and Khandala. Kas plateau, known as the valley of flowers, is facing a surge of tourists. Excited visitors take the orchids for their homes, leaving little chance for these rare orchids to survive. The fragrant Pecteilis gigantea popularly known as the queen of Khandala was found very commonly fifty years ago and sold in the Khandala hill station's markets. This led to a fall in the species population and now it is confined to a few spots only. Likewise, Habenaria suaveolens (with popular synonym Habenaria panchganiensis) popularly known as Panchgani orchid, was once abundant in Panchgani plateau and now became a rare sight due to the tourism activities such as horse rides and camel rides that almost converted the flora rich plateau to a barren land. In Konkan region many of the good forests patches have been cleared for cash crops such as Areca nut, Cashew nut and mango orchards. Likewise, grazing also damages several terrestrial orchids in plateau areas. Eulophia spectabilis is a terrestrial orchid which is being extracted from wild leading to drastic depletion of wild populations. It is commonly known as Amarkanda and is widely used to cure various health problems and ailments. The corm of the plant is used in the preparation of 'salep', which is taken as an aphrodisiac (Jalal et al. 2014) . In many locations in Maharashtra, orchids are also facing threats due to the invasion of alien weeds such as Eupatorium odoratum, Mikania cordata, Lantana camara and Parthenium hysterophorus.
In the present study the entire list of species is arranged alphabetically. For each taxon, the current name with its basionym is provided, followed by a full reference to the original publication and further synonyms (restricted to those that were used in the relevant literature). Flowering months of the taxon, life form, habitat, distribution in Maharashtra, global distribution and specimen examined are given. At the end, excluded taxa are given with justification. Kolhapur, Nandurbar, Nashik, Pune, Raigad, Ratnagiri, Satara, Sindhudurg and Thane. general diStribution: India (Gujarat, Goa, Karnataka, Kerala, Maharashtra, Tamil Nadu), endemic to Western Ghats. SpecimenS Govaerts et al. (2016) , Tropicos (2016) and IPNI (2016) Karthikeyan et al. (1998) . However, all these species have no wild record and herbarium specimens to confirm their occurrence in Maharashtra.
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